Summary The family histories of 131 patients with histologically defined Hodgkin's disease (HD) were studied and 2,517 first and second degree relatives and spouses were identified and followed-up. The causes of death in deceased relatives were ascertained from death certificates. The numbers of deaths from selected causes were compared with the numbers that would be expected if the relatives had suffered the same mortality rates as the Scottish national population. A 4-fold increase in deaths due to HD was found among first and second degree relatives of patients with the disease (6 cases observed compared with 1.4 expected). Five of the 6 familial cases were related to index patients with the mixed cellularity form of the disease, the remaining case was the brother of a patient with the lymphocyte-depleted form of the disease. The increased risk was seen among relatives of both young and older patients and there was no consistent intrafamilial similarity in age of onset or time of onset of disease. (Thompson, 1981) suggests an autosomal recessive HD-susceptibility gene. Case reports of HD occurring in families with known immunodeficiency disorders (McBride & Fenelly, 1977; Buehler et al., 1975; Harris et al., 1981) and the suggested association between HD and certain HLA haplotypes are consistent with the hypothesis that inherited susceptibility to HD may be determined by immune response genes (Marshall et al., 1977; Bowers et al., 1977) . Recent epidemiological data suggest that HD, at least in young people, may be a rare sequel to a common virus infection. It has been postulated that a decreased exposure to infections in childhood and a later-than-average age at infection with a common virus may predispose towards the development of the disease (Gutensohn & Cole, 1981) .
The aetiology of Hodgkin's Disease (HD) is unknown although evidence exists to implicate the involvement of both genetic and environmental factors. An increased risk of HD among first degree relatives (Razis et al., 1959) and siblings (Grufferman et al., 1977) of HD patients has been shown. The finding of a significant association between HD and parental consanguinity (Abramson et al., 1978) and the results of statistical analysis of data from a family in which several members had HD (Thompson, 1981) suggests an autosomal recessive HD-susceptibility gene. Case reports of HD occurring in families with known immunodeficiency disorders (McBride & Fenelly, 1977; Buehler et al., 1975; Harris et al., 1981) and the suggested association between HD and certain HLA haplotypes are consistent with the hypothesis that inherited susceptibility to HD may be determined by immune response genes (Marshall et al., 1977; Bowers et al., 1977) . Recent epidemiological data suggest that HD, at least in young people, may be a rare sequel to a common virus infection. It has been postulated that a decreased exposure to infections in childhood and a later-than-average age at infection with a common virus may predispose towards the development of the disease (Gutensohn & Cole, 1981) .
It is also possible that there is more than one aetiology for the disease depending upon histological type (Lukes et al., 1966) and age at Materials and methods
Index cases
Two hundred and three cases of HD were identified in the pathology records of the Dundee hospitals for the 31-year period, 1950-1980 . Nineteen cases were excluded from the study as pathological material was unavailable. The remaining 184 cases were reviewed by one pathologist (J. McG.) and for 14 the original diagnosis of HD was not confirmed. The remaining 170 cases (97 males and 73 females) were subtyped according to the Rye classification (Lukes et al., 1966) .
Pedigrees of first and second degree relatives were completed for 131 (71%) of these 170 patients. The histological subtypes and ages at onset are shown in Table I Of the 52 living patients, 36 were interviewed and 3 completed questionnaires. Thirteen patients were not interviewed either because the General Practitioner or patient refused permission, or because the patient had moved abroad or to an unknown address. Of the 13, 2 pedigrees were compiled as for deceased patients and the remaining 11 were not included in the study.
To assess the efficacy of the procedures used to ascertain relatives through Scottish Registration records, we compiled 5 pedigrees of living patients using this method, prior to interview. In all instances the pedigrees derived were found to be at least as complete as the family histories given by patients themselves.
Mortality
For those relatives whose current status was uncertain an attempt was made to trace them through the National Health Service (NHS Five of the 6 familial cases of HD occurred among relatives of index patients whose disease was classified histologically as mixed cellularity while 0.7 were expected (Table IV) . The remaining case was a relative of an index case with the lymphocyte depleted form of HD.
Three of the familial cases of HD were relatives of index patients whose disease onset was at age <45 years and three were related to index cases with disease onset at age > 45 years (Table IV) . The excess risk was statistically significant for both age groups.
Four of the observed cases of HD were first degree male relatives, one was a second degree male relative and one was a second degree female relative. All of the index cases with affected relatives were male (Tables IV and V) .
Discussion
This study found a 4-fold increased risk of death from HD among the first and second degree relatives of HD patients. For various reasons it was not possible to construct pedigrees for 39 (23%) of the 170 index patients and 264 (8%) of the relatives of the 131 index patients included were lost to follow-up. We have no reason to suppose that the persons who were successfully traced were a biased subset with respect to their risk of HD but even if we assume that there were no deaths from HD among the relatives of untraced index patients and assume all relatives were completely followed-up the expected number of deaths would still be below 2.0, whereas 6 deaths were observed.
Previous reports of an increased familial incidence of HD have been limited to surveys of close relatives-either siblings (Grufferman et al., 1977) or first degree relatives (Razis et have found a 4-fold excess of cases of HD, though the excess is most marked among first degree relatives (Table IV) . It has been suggested that HD may be 2 separate diseases and that the form affecting young people is aetiologically distinct from that found in older patients (Gutensohn & Cole, 1977; 1981; Cole et al., 1968) . In the study of Grufferman et al. (1977) the excess risk among siblings was confined to those with disease onset below 45 years of age. The excess among relatives of HD patients found in our study occurred within families of patients with both young onset and late onset disease suggesting that familial factors influence the development of HD regardless of age of the patient. Previous reports of multiply affected HD families have included cases in all of the four histological subtypes, though there has been some suggestion that nodular sclerosing HD is the most common familial type (Hull & Delamore, 1978) . In our study there were only 6 cases of HD among relatives but it is notable that none of these cases occurred in relatives of patients with the nodular sclerosing form of disease. Unfortunately, we do not know the histological subtype of 3/6 cases among relatives (Table V) . The father-son pair of cases both had disease of the mixed cellularity type. There were 5 cases in relatives of patients with the mixed cellularity form of disease and one occurred in a relative of an index case with the lymphocyte depleted form. The relative, however, had the mixed cellularity form of the disease.
The pedigrees do not suggest a simple Mendelian pattern of inheritance. In 2 of the families the time interval between cases (for index patients date of onset and, for relatives, date of death) was much greater than the difference in ages at occurrence (or death), while in another 2 families the reverse was true. In the fifth family 2 brothers were diagnosed at the same age within 2 years of one another. We calculated the observed and expected number of cases occurring within 3 years of each other, 3-9 years, 9-15 years or more than 15 years (i.e. time between onset of the index case and death of the relative). For each of these time periods observed and expected numbers were, respectively, 3, 0.17; 1, 0.30; 0, 0.26, and 2, 0.70. Thus there was some evidence that the excess was greatest for pairs of persons developing the disease at about the same time. A similar comparison was made with respect to age at developing the disease (i.e. age at onset of the index case and age at death of the relative) and the corresponding observed and expected numbers were 2, 0.11 (i.e. cases with age at onset and age at death within 3 years of each other); 0, 0.22; 1, 0.21 and 3, 0.89 (ages more than 15 years apart). Again there was some suggestion that the excess was greatest for pairs of persons developing the disease F at about the same age. It should be noted, however, that these comparisons are based upon small numbers of cases and the available data are not sufficient to distinguish between shared genes or environment as the cause of the increased incidence.
An association between familial history of cancer and HD was found in a large retrospective study comparing men who developed HD with their classmates at college who did not develop the disease (Paffenbarger et al., 1978) . In the present study there was no overall increased risk of death due to neoplasms in relatives of patients with HD. (Guttensohn & Cole, 1981) and thus their relatives might be expected to have lower than expected mortality-though it is unlikely that this can explain all of the deficit. We have not examined in detail individual causes of death in the nonneoplastic group (as mortality rates for nonneoplastic causes are not published in summary form from 1911 as are cancer mortality rates) but the number of deaths from tuberculosis (31 against 38.0 expected) and bronchopneumonia (43 against 39.1 expected) were close to expectation.
In conclusion, this study documents a 4-fold increase in risk of HD to first and second degree relatives of affected individuals. Five of the 6 familial cases were related to index cases with the mixed cellularity form of HD, and the relative of the one case with the lymphocyte depleted HD had the mixed cellularity type. The increased risk is seen among families of both young and older onset patients and there is no consistent intrafamilial similarity in age of onset. No obvious common exposure to an environmental hazard at particular times is indicated as some of the dates of onset in the familial cases were widely separated in time. The number of spouses in the study was too small to assess risk or for useful comments on the possibility of exposure to a common relevant environmental hazard during adult life. Although finding 6/131 cases of HD to have an affected first or second degree relative does not suggest a strong genetic effect in HD, the distribution of cases within families would be consistent with the inheritance of a susceptibility gene, perhaps operating as an inherited abnormality of the immune response. However, the possibility that the observed excess in families is due to common environmental exposures cannot be ruled out.
